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¥ig. 1 The evolutional curves of H and O isotope compositions of magmatic and mete-
oric water during water/rock interaction in hydrothermal system
(R P FREAR W/R E, RBRMEARNGEREI): ERK 60 = 7.0%; 6D = —70%;
EHRAE 670 =T7.0%5 6D = —80%; KRSKEK (1) 6°0, = —6.3%,, 6D, = —40%:; KSEEK (1D
510, = —16.3, 6D, = —120%,
The numbers on curves represent effective W/R ratios
Assuming that initial isotope compositions are (see text): magmatic water §'°0=7.0%,, 6D==
—70%,; magmatite &0 = 7.0%, 6D = —80%,; meteoric water (I) §¥0, = —6.3%, 6D, =
—40%,; meteoric water (II) 60, = —16.3%,, 6D, = —120%,
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Fig. 2 The evolutional relations between H isotope compositions and W/R ratios at
350°G in hydrothermal system

WOMEBE:  °S” FIERE 0170 = 11.0%0, 6D = —80%e; #H¥K 670 = 11.0%s D = —70%0;
KEREK 6¥0 = —11.3%s 6D = —80%,

Assuming that initial parameters are: “S” type granite 60 = 11.0%,, 6D = —80%; magmatic

water 60 = 11.0%,, 6D = —70%,; meteoric water §"*0 = —11.3%,5 6D = —80%,
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Table 1 H and O isotope compositions% of vein quartz of mineralization

in the Yangchuling ore deposit

P er | Be e i snopsMowy|  0VORo | opy (sMOW)
(SMOW)
1 ZK1016  25m 11.9 6.1 -
13 ZK1016 33m 12.4 6.6 —66
82 ZK1016  125m 11.7 5.9 =
x 112 ZK1814  54m 11.8 6.0 —69
B 22 7K2208  68m 12.3 6.5 —54
- 4 ZK2616  63m 11.4 5.6 -
3 ZK2616  6Tm 1.7 5.9 —60
6 ZK2616  144m 11.8 6.0 —60
I 7 ZK2616  147m 12.3 6.5 —58
8 7K208  150m 11.2 5.4 —~63
1 ZK208  297m 11.9 6.1 -
" 10 ZK2963  356m 12.5 6.7 -
A 9 ZK2963  406m 13.2 7.4 —57
18 7K3923  549m 12.2 6.4 —56
39 ZK615  130m 11.8 6.0 -
71 ZK1523  209m 11.6 5.8 —
38 ZK1402  137m 11.8 4.4 =
* 63 ZK1412  2im 12.2 4.8 —49
B 57 7K1412  297m 12.6 5.2 —44
B 42 ZK1412  298m 12.6 5.2 -
29 7K2207  169m 12.4 5.0 —49
u 36 7K2240  91m 14.2 6.8 —38
4 34 ZK2240  423m 13.1 5.7 —40
0 59 ZK3327  216m 12.3 4.9 —60
60 ZK1551  430m 12.1 4.7 —
¥ 64 ZK3824  119m 15.4 5.0 —44
115 ZK1727  407m | - ~ —50

* ERZNSD B SA. MEREERMGEHIEL 6"Oxpse = 9.6%0 FETRE™, EHBEREL 6" Onps-u
=10.0%, MRS AT,
** 2F 1000lnaq g0 = 3.306 X 10°T~% — 2,717, L,I1 (LB Br4 BILL 350°C #1 300°C %o

mAs TR NS R — RIER B A B F A 4 BB TS 0.7%0 1 0.55%, T 5H W/R
&4 0.1—0.01, 5 E ik K W/R ERE—Bo ZKEMR, RIMFEHUNAZTHISE
11 A ERRA B BR T BB LU ARG KR T o
WEFEBSMLEELLBT VR, SINHETRERBBAKRT . %299
SETXMKAE 6"Ouo = 3.7% —6.4%0, 6Dno = —44%——69%" & 5 AT I ™ #
HK BRI R AR IS E LS KT AR, 5 R KBKBEARE ARAE, ZERBRES
FARAR L. BA W/R EBEHT 0.1—0.01 ZE, KRHAKRMESSEHEF L
e B E E R AR, ZERELY X, mEE AR TEZAR BREMmE, GERH
_—1—)‘ BANBER. GHER. ((EAHE EAEGISEMET KR, FRERI,1986,(17): 128—228 I,
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Fig. 4 H and O isotope compositions of ore-forming hydrothermal water im
Yangchuling W-Mo deposit
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Table 2 O=xygen isotope compositions of mireralized complex

in Yangchuling ore deposit

B B & & 8" Osmow(%o) s ) E=a 5 Osmow($he)
51 EXRKE 9.7 55 —kiEREs 11.0
52 =i 9.7 104 il 11.0
67 BL 9.5 105 . G 10.6
70 ' Rt 10.1 106 Bk 10.6

3245 BE 10.1 110 H.E 10.9

B-18 Bk 9.7 '

33 has BN K& 10.5 102 Phas K IERIBES 1.2

122 B’k . 10.5 100 AL 11.1

123 B 12.1 101 - S 1.5
103 B 11.6

* BERBEREELERRE L.

DLRS Bk R 8 ENRAMEFERR T A ERNED, mEERasaf ()RR
HRBEE R WRERAY, REERST-GERFNS R BUHEENEZRERZE
HAS N bhds B RS AR A TR A (R B R K A RS E, EfNEMARA
BRI R B S KB s i AR AL R R BE (B 6), K mEs oD EAFHK
R, Bk H RS R R B E R W/R EHKER Ao
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Fig. 5 H and O isotope compositions of ore-forming hydrothermal water in

Xihuashan tungsten ore deposit
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Fig. 6 H and O isotope compositions of altered rocks associated with
mineralization in Xihuashan tungsten ore deposit
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Fig. 7 H and O isotope compositions of ore-forming hydrothermal water in
Bainaimiao gold deposit
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Fig. 8 Oxygen isotope compositions of ore bodies and altered rocks and their
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sampleing locations in Bainaimiso gold deposit
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Fig. 9 The evolutional model of H and O isotope compositions of meteoric and
magmatic water during water/rock interactions in hydrothermal system
BOBEHNCGELER): HEA 670 = 11.0%,0D = —70%0; “S” WL 610 = 11.0%, 5D =
—80%,; ASEEK (1) 60, = —6.3%> 6D, = —40%; ASEEK (1) 60, = —16.3%;, 6D, =
—120%,; KSEEAK (II1) 60, = —11.3%,, 8Dy = —80%,

Assuming that initial parameters are (see text): magmatic water 50 = 11.0%, 6D = —70%,;
«S® type granite 60 = 11.0%, 06D = —80%,; meteoric water (1) 60, = —6.3%, 6D, =
—40%,; meteoric water (I1I) 60, = —16.3%y, 6D, = —120%,; meteoric water (III) &%0, =

—11.3%,, 6D, = —80%,
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HYDROGEN AND OXYGEN ISOTOPE FRACTIONATION MEC-
HANISM IN THE HYDROTHERMAL SYSTEM AND ITS
GEOLOGIC SIGNIFICANCE

Chen Zhensheng and Zhang Ligang

(Yichang Institute of Geology and Mineral Resources, Chinese Academy of Geological Sciences, Yichang, Hubei)

Abstract

The behaviors of H and O isotope geochemistry of hydrothermal waters and altered rocks
in the hydrothermal system and its relationship with water/rock exchange isotope fractionation
have been discussed in this paper. It is pointed out that H and O isotopic compositions and
evolution of hydrothermal waters and altered rocks in hydrothermal deposits are affected by
water/rock isotope exchange. The factors controlling water/rock isotope interaction include
structure, initial isotopic compositions of rock and medium water, exchange temperature and
W/R ratio. The concept of effective W/R ratio is given. Two kinds of water, magmatic water
and meteoric water, and their altered rock systems have been studied in detail. H and O iso-
tope fractionations and evolutional curves between different meteoric waters, magmatic waters,
meteoricmagmatic waters, and the natural relations of H and O isotope compositions between
hydrothermal water and its altered rocks are discussed in this paper. It is also pointed out that
effective. W/R ratio is another factor which controls the change of H and O isotope compo-
sitions of altered rocks and hydrothermal fluids and water-rock fractionation except the factor
of temperature. The authors emphasize that it is an effective means to study the genesis of hy-
drothermal eposits by combining H and O isotope compositions of hydrothermal waters and alter-
ed rocks. From H and O isotope compositions of hydrothermal waters and altered rocks and
their changing characteristics of the Yangchuling W-Mo deposit, Xihuashan W-deposit and Bai-
naimiao Au-deposit, the geologic application and significance of the water/rock exchange theory
and W/R ratio have been shown from various angles. At last, a brief evolutional model of H
and O isotope compositions of meteoric and magmatic waters in hydrothermal deposits has been
given in this paper.

Key words:. hydrothermal system, isotope fractionation mechanism, water/rock exch-
ange, effective W/R ratio, evolutional model
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